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In the Specification: 

On page 1, please amend the "Cross Reference to Related Applications" paragraph (lines 9-12) 
as follows: 

This application is a divisional application of U.S. Application Serial No. 09/799,875. 
filed March 6, 200L which Thi3 application is a continuation-in-part of U.S. Application Serial 
No. 09/659,289, filed September 12, 2000, which claims priority to U.S. Provisional Application 
Serial No. 60/182,059, filed February 11, 2000, all [[both]] of which are hereby incorporated 
herein by referenced in their entirety. 

On page 8, please amend the paragraph beginning at line 24 as follows: 

Figure 1 1 shows an analysis of the 2193 open reading frame for amino acids 
corresponding to specific functional sites and to predicted transmembrane domains of SEQ ID 
NO: 14. 



On page 12, please amend the paragraph beginning at line 13 as follows: 

Figure 27 shows expression of the 2193 protein kinase in human tissues and virus- 
infected cultured hepatocytes (HepG2). In this figure, "AVE 2193" and AVE Beta2" represent 
averaged levels of 2193 and Beta2, respectively, while "Relative EXP" refers to relative 
expression. 



On page 12, please amend the paragraph beginning at line 21 as follows: 

Figure 30 shows PSORT prediction of protein localization for the 18477 protein kinase. 
The indica ted amino acid positions correspond to positions within SEP ID NO:2. 

On page 12, please amend the paragraph beginning at line 24 as follows: 

Figure 31 shows PSORT prediction of protein localization for the 13302 protein kinase. 
The indicated amino acid positions correspond to positions within SEP ID NO:8. 
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On page 12, please amend the paragraph beginning at line 27 as follows: 

Figure 32 shows PSORT prediction of protein localization for the 2208 protein kinase. 
The indicated amino acid positions correspond to positions within SEP ID NO: 11. 

On page 12, please amend the paragraph beginning at line 30 as follows: 

Figure 33 shows PSORT prediction of protein localization for the 2193 protein kinase. 
The indicated amino acid positions correspond to positions within SEP ID NO: 14. 

On page 13, please amend the paragraph beginning at line 2 as follows: 

Figure 34 shows PSPRT prediction of protein localization for the 2249 protein kinase. 
The indicated amino acid positions correspond to positions within SEP ID NP:17. 

Pn pages 15 and 16, please amend the paragraph beginning at line 27 of page 15 as follows: 

The present invention identifies novel kinases given the following numerical 
designations: 18477, 3695, 13302, 2208, 2193, and 2249. A plasmid containing the nucleotide 
sequence encoding human 18477 was deposited with American Type Culture Collection 
(ATCC), 10801 University Boulevard, Manassas, VA 20110-2209, on April 19, 2000 and 
assigned Accession Number PTA-1775. A plasmid containing the nucleotide sequence encoding 
human 2193 was deposited with American Type Culture Collection (ATCC), 10801 University 
Boulevard, Manassas, VA 201 10-2209, on July 7, 2000 and assigned Accession Number PTA- 
2204. A plasmid containing the nucleotide sequence encoding human 2249 was deposited with 
American Type Culture Collection (ATCC), 10801 University Boulevard, Manassas, VA 20110- 
2209, on May 12, 2000 and assigned Accession Number PTA-1868. A plasmid containing the 
nucleotide sequence encoding human 3695 was deposited with American Type Culture 
Collection (ATCC), 10 8 01 University Boulevard, Manassas, VA 20110 2209. on - and 

assigned Accc33ion Number . A plasmid containing the nucleotide sequence encoding 

human 13302 was deposited with American Type Culture Collection (ATCC), 10801 University 
Boulevard, Manassas, VA 201 10 - 2209, on and assigned Accession Number . A 
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pla3mid containing the nucleotide sequence encoding human 2208 waa deposited with American 
Type Culture Collection (ATCC), 10801 University Boulevard, Mannaana, VA 20110 2209, on 

and aooigncd Acccoaion Number . • These deposits will be maintained under the 

terms of the Budapest Treaty on the International Recognition of the Deposit of Microorganisms 
for the Purposes of Patent Procedure. These deposits were made merely as a convenience for 
those of skill in the art and is not an admission that a deposit is required under 35 U.S.C. §112. 

On page 18, please amend the paragraph beginning at line 13 as follows: 

The kinases of the invention contain domains or motifs, identified by routine homology 
searching procedures, for example in ProDom, Pfam, Prosite, MEMSAT, and PSORT . Such 
analysis has identified a eukaryotic protein kinase domain for the kinases of the present 
invention. For general information regarding PFAM identifiers, PS prefix and PF prefix domain 
identification numbers, refer to Sonnhammer et al. (1997) Protein 28:405-420 and 
http//www.p3c.cdu/gcncral/3oftwarc/packagc3/pfam/pfam.html 
www.psc.edu/general/software/packages/pfam/pfam.html. 

On pages 18 and 19, please amend the paragraph beginning at line 19 of page 18 as follows: 

As used herein, the term "protein kinase domain" includes an amino acid sequence of 
about 18-252 amino acid residues in length and having a bit score for the alignment of the 
sequence to the protein kinase domain (HMM) of at least 8. Preferably, an protein kinase 
domain includes at least about 18-252 amino acids, about 95-145 amino .acid residues, about 72- 
170 amino acids, or about 144-234 and has a bit score for the alignment of the sequence to the 
protein kinase domain (HMM) of at least 16 or greater. The protein kinase domain (HMM) has 
been assigned the PFAM Accession No. PF00069 ( http;//pfam.wu3tl.edu/ pfam.wustl.edu/). An 
alignment of the protein kinase domain (amino acids 35 to 180 and amino acids 740-835 of SEQ 
ID NO:2; amino acids 8-259 of SEQ ID NO:5; amino acids 141-184 and 223-315 of SEQ ID 
NO:8; amino acids 156-174 and amino acids 266-501 of SEQ ED NO:ll; amino acids 26-278 of 
SEQ ID NO: 14; and amino acids 167-239, amino acids 379-523, and amino acids 564-582 of 
SEQ ID NO: 17) of human kinase sequences of the invention with a consensus amino acid 
sequence derived from a hidden Markov model is depicted in Figures 35-40. 
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On page 19, please amend the paragraph beginning at line 7 as follows: 

To identify the presence of an "protein kinase" domain in a kinase protein sequence, and 
make the determination that a polypeptide or protein of interest has a particular profile, the 
amino acid sequence of the protein can be searched against a database of HMMs (e.g., the Pfam 
database, release 2.1) using the default parameters 

([[http://llwww.sanger.ac.uk/Software/Pfam/HMM_search). For example, the hmmsf program, 
which is available as part of the HMMER package of search programs, is a family specific 
default program for MILPAT0063 and a score of 15 is the default threshold score for 
determining a hit. Alternatively, the threshold score for determining a hit can be lowered (e.g., 
to 8 bits). A description of the Pfam database can be found in Sonhammer et al (1997) Proteins 
25^:405-420 and a detailed description of HMMs can be found, for example, in Gribskov et al 
(1990) Meth. Enzymol 183: 146-159; Gribskov et al (1987) Proc. Natl Acad. Sci USA 84:4355- 
4358; Krogh et al (1994) J. Mol Biol 235:1501-1531; and Stultz et al (1993) Protein Sci. 
2:305-314, the contents of which are incorporated herein by reference. 

On pages 19 and 20, please amend the paragraph beginning at line 21 of page 19 as follows: 

In one embodiment, a kinase protein includes at least one transmembrane domain. As 
used herein, the term "transmembrane domain" includes an amino acid sequence of about 15 
amino acid residues in length that spans a phospholipid membrane. More preferably, a 
transmembrane domain includes about at least 18, 20, 22, 24, 25, 30, 35 or 40 amino acid 
residues and spans a phospholipid membrane. Transmembrane domains are rich in hydrophobic 
residues, and typically have an oc-helical structure. In a preferred embodiment, at least 50%, 
60%, 70%, 80%, 90%, 95% or more of the amino acids of a transmembrane domain are 
hydrophobic, e.g., leucines, isoleucines, tyrosines, or tryptophans. Transmembrane domains are 
described in, for example, [[http://]]pfam. wustl.edu/cgi-bin/getdesc ?name=7tm-l, and Zagotta 
W.N. et al (1996) Annual Rev. Neuronsci. 79:235-63, the contents of which are incorporated 
herein by reference. 
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On page 23, please amend the paragraph beginning at line 21 as follows: 

Assays for measuring kinase activity are well known in the art depending on the 
particular kinase. Specific assay protocols are available in standard sources known to the 
ordinarily skilled artisan. For example, see "Kinases" in Ausubel et al y eds. (1994-1998) 
Current Protocols in Molecular Biology (3) and references cited therein; 
[[http://33www.sdsc.edu/ICinases/pkr/pk_protocols.html; and 
[[http://33www.sdsc.edu/Kinases/pla/pk_protocols/tyr_synpep_assay.html 



On pages 42 and 43, please amend the paragraph beginning at line 22 on page 42 as follows: 

The determination of percent identity between two sequences can be accomplished using 
a mathematical algorithm. In a preferred embodiment, the percent identity between two amino 
acid sequences is determined using the Needleman and Wunsch (1970) /. Mol Biol 45:444-453 
algorithm which has been incorporated into the GAP program in the GCG software package 
(available at [[http://3]www.gcg.com), using either a Blossum 62 matrix or a PAM250 matrix, 
and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. In yet 
another preferred embodiment, the percent identity between two nucleotide sequences is 
determined using the GAP program in the GCG software package (available at 
[[http://]]www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 70, 
or 80 and a length weight of 1, 2, 3, 4, 5, or 6. A particularly preferred set of parameters (and the 
one that should be used if the practitioner is uncertain about what parameters should be applied 
to determine if a molecule is within a sequence identity or homology limitation of the invention) 
is using a Blossum 62 scoring matrix with a gap open penalty of 12, a gap extend penalty of 4, 
and a frameshift gap penalty of 5. 

On page 43, please amend the paragraph beginning at line 6 as follows: 

The percent identity between two amino acid or nucleotide sequences can be determined 
using the algorithm of Karlin and Altschul (1990) Proc. Natl Acad. Sci. USA 87:2264, modified 
as in Karlin and Altschul (1993) Proc. Natl Acad Set USA 90:5873-5877. Such an algorithm is 
incorporated into the NBLAST and XBLAST programs of Altschul et ah (1990) J. Mol Biol 
215:403. BLAST nucleotide searches can be performed with the NBLAST program, score = 
100, wordlength = 12, to obtain nucleotide sequences homologous to kinase nucleic acid 
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molecules of the invention. BLAST protein searches can be performed with the XBLAST 
program, score = 50, wordlength = 3, to obtain amino acid sequences homologous to kinase 
protein molecules of the invention. To obtain gapped alignments for comparison purposes, 
Gapped BLAST can be utilized as described in Altschul et al. (1997) Nucleic Acids Res. 
25:3389. Alternatively, PSI-Blast can be used to perform an iterated search that detects distant 
relationships between molecules. See Altschul et al. (1997) supra. When utilizing BLAST, 
Gapped BLAST, and PSI-Blast programs, the default parameters of the respective programs 
(e.g., XBLAST and NBLAST) can be used. See [[http://]]www.ncbi.nlm.nih.gov. Another 
preferred, non-limiting example of a mathematical algorithm utilized for the comparison of 
sequences is the algorithm of Myers and Miller (1988) CABIOS 4:11-17. Such an algorithm is 
incorporated into the ALIGN program (version 2.0), which is part of the GCG sequence 
alignment software package. When utilizing the ALIGN program for comparing amino acid 
sequences, a PAM120 weight residue table, a gap length penalty of 12, and a gap penalty of 4 
can be used. 

On pages 57 and 58, please amend the paragraph beginning at line 25 on page 57 as follows: 

By "variants" is intended proteins or polypeptides having an amino acid sequence that is 
at least about 45%, 55%, 65%, preferably about 75%, 85%, 95%, or 98% identical to the amino 
acid sequence of SEQ ID NO:2, 5, 8, 11, 14, or 17. Variants also include polypeptides encoded 
by the cDNA insert of the plasmid deposited with ATCC as Accession Number PTA-1775, PTA- 

2204, PTA-1868[[, , , ]], or polypeptides encoded by a nucleic acid 

molecule that hybridizes to the nucleic acid molecule of SEQ ID NO:l, 3, 4, 6, 7, 9, 10, 12, 13, 
15, 16 or 18, or a complement thereof, under stringent conditions. In another embodiment, a 
variant of an isolated polypeptide of the present invention differs, by at least 1, but less than 5, 
10, 20, 50, or 100 amino acid residues from the sequence shown in SEQ ID NO:2, 5, 8, 11, 14, or 
17. If alignment is needed for this comparison the sequences should be aligned for maximum 
identity. "Looped" out sequences from deletions or insertions, or mismatches, are considered 
differences. Such variants generally retain the functional activity of the kinase-like proteins of 
the invention. Variants include polypeptides that differ in amino acid sequence due to natural 
allelic variation or mutagenesis. 
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